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, $x_{1},$ $\zeta_{1},$ $t$ 3 , $\zeta_{1}$ .
, $x_{1}$ ,
, $\zeta_{1}$ , 0 , 0 .
2 ( ) , 2
, . ($\rho,$ $u_{1},$ $T$ ) , $g$ $h$ Simpson
.
. 2 $\alpha$ $\Omega$
, $Ma\cong\alpha\Omega,$ $Re\cong\alpha$ .
2 $(\mathrm{a})-(\mathrm{c})$ 1 .
, $\alpha\Omega$ . , 2(b)
(c) .
, . $Kn<\infty$ ,
. ,




$2(\mathrm{a})$ . $g$ . $2(\mathrm{b})$ . $g$ .




$2(\mathrm{c})$ . $g$ .
$\Omega=0.01,$ $\alpha=10$ .





1 $\overline{T}$ , $t$ $20\pi/\Omega$ (10 )
.
$\Omega=0.01$ ( $3(\mathrm{a})$ (c)) , $\Omega=0.1$ ( $3(\mathrm{b})$ ) ,
.
$3(\mathrm{d})$ , $3(\mathrm{b})(\alpha=1, \Omega=0.1)$ , Navier-Stokes
. $3(\mathrm{b})$ , (16)(17)
. Navier-Stokes $\overline{T}$
. , $3(\mathrm{b})$ .
Xxh
$3(\mathrm{a})$ . . $\Omega=$ $3(\mathrm{b})$ . . $\Omega=$





3(c). . $\Omega=$ $3(\mathrm{d})$ . . Navier-
001, $\alpha=10$ . Stokes .
$4(\mathrm{a})-(\mathrm{d})$ . $(3\alpha)$ )
, 1/20 , 1 .
$4(\mathrm{a})$ (c) , ,
. , 10 10 . $4(\mathrm{b})$
, 30 .
, . Navier-Stokes , $4(\mathrm{d})$ ,
.
43
$4(\mathrm{a})$ . $1$ . $\Omega=0.01$ ,
$\alpha=1$ .
$4(\mathrm{b})$ . 1 . $\Omega=0.1$ ,
$\alpha=1$ .





$5(\mathrm{a})$ . $1$ . $\Omega=0.01$ ,
$\alpha=1$ .
$5(\mathrm{c})$ . $1$ . $\Omega=0.01$ ,
$\alpha=10$ .
XXhrdlna
$4(\mathrm{d})$ . 1 E . Navier-
Stokae .
X-cooirdlna te
$5(\mathrm{b})$ . 1 . $\Omega=0.1$ ,
$\alpha=1$ .
Xx7rdIna
5(d). 1 . Navier-
Stokes .
44




1 , $Kn$ 1 ,
, Navier-Stokes .
, ( ) ( ) ,
.
, $Kn$ 1 1 ,
.
$\exists 1$
1. , : ( , 1997).
2. Y. Sone: Ann. Rev. Fluid Mech. 32, 779 (2000).
3. C. K. Chu: Phys. Fluids 8, 12 (1965).
45
